Proteolytic precursor processing in the biosynthesis of mitochondria.
Essentially all polypeptides synthesized in the cytoplasm and imported into either the matrix or into the inner or outer membrane of mitochondria are made as larger molecular weight precursors. All known examples of in vivo or in vitro synthesized precursors are summarized. Little information on the nature of the proteolytic enzymes involved in the processing of the larger precursor polypeptides exists. The biosynthesis of rat liver cytochrome c oxidase is discussed in detail. In contrast to reported data, the cytoplasmic subunits of rat liver cytochrome c oxidase are synthesized as larger molecular weight precursors and not as a polyprotein. Precursors to subunits IV and V show an extra-peptide sequence of about 3000 daltons. Evidence against the existence of a polyprotein precursor was also obtained, when messenger RNAs for the individual subunits IV and V were isolated and analyzed in respect to their size. A length of 990 +/- 80 and 830 +/- 70 nucleotides was estimated for the poly(A)+-RNA of cytochrome c oxidase subunits IV and V, respectively. In experiments on the site of synthesis, it was found that cytochrome c oxidase subunits IV and V are made on free, loosely and tightly membrane-bound polyribosomes.